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A B S T R A C T  

rhe Preliminary Weight and Balance Report f o r  CSM End Item Spacecraft 
) l7/O2O presents summary mass property da ta  for each module i n  addi t ion 
,o t he  usable SPS propellant avai lable  within the  injected weight 
:onstraints  of t h e  S-V Booster capabi l i ty  of 85,000 pounds as defined 
'y E F C  !.lemorandum R-P and VE-VAW-65-16, dated 5 February 1965 and 
8 C  Technical Report - Task bGC/STL A-20 - Apollo Mission SA501-3300- 
,001-RC000 NAS9-2938, dated 20 February 1965. The mass property da ta  
ilso includes t h e  vehicle from launch t o  spacecraft  at SPS burnout, 
,he  LEV abort  phase t o  C/M a t  impact and t h e  normal C/M entry mission. 
Che C/M is bal las ted  t o  meet t h e  required L/D = .34 a t  entry. 
B i s  ba l las ted  t o  8200 pounds which resu l t s  in a center  of gravi ty  of 
(a - 1122.8 f o r  t h e  L E V  a t  LEV burnout. 

The 

rhe report  a l so  presents summary weight statements for  each module 
:except LEN), including a breakdown f o r  t h e  GFE. 
{eight versus c.g.'s and moments of i n e r t i a  and products of inertia 
?or t h e  Command and Service Modules during SPS propellant burning 
md for t h e  LEV during main motor burning a re  also contained i n  
;his report .  
:except LED!) and for the SPS propellant. 

Graphs representing 

lieight d i s t r ibu t ions  are also presented f o r  each module 

F O R M  131.V R E V .  6 -64  

- .  
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‘ \  

T h i s  Preliminary Weight anc 

INTRODUCTION 

Balance Report is EL-m Lted per  Paragraph 
2.4.3 of NASA Requirements Document ASPO-PS5-13-12 a8 deviated by Attachment 
‘ ‘ A ”  of enclosure t o  NAA Letter  6 5 ~ ~ 5 2 5 4 ,  dated 7 May 1965 , and i s  representa- 
t i v e  of the C S M  End Items for  Spacecraft 017 and 020. The data  contained i n  
t h i s  report is based on t h e  control weights included i n  SID 64-1237 CSM Master 
End I t e m  Specification (Block I ) ,  dated 1 December 1964 and revised t o  incorpo- 
rate t h e  design requirements i n  SID 64-1085 CSM 017 End Item Specification, 
Part I , Performance/Design Requirements, Apollo, Revised 22 February 1965 and 
SID 64-1088 CSM 020 End Item Specification, P a r t  I, Perfonnance/Design Require- 
ments, Apollo, lievised 22 February 1965. 

Th i s  repor t  includes ballast i n  t h e  Comnand Module t o  meet the  required 
L/D = .34 a t  entry. 
Spacecraft 01?/020 module design weights  consistent with t h e  Block I control 
weights. 

The mass properties surmnary i n  Section I1 r e f l e c t s  

The Command Module deaign weight includes 133 pounds of b a l l a s t  t o  sttair. 
t h e  required L/I; a t  entry and 130 pounds of b a l l a s t  i n  the  S tab i l iza t ion  and 
Control System t o  simulate t h e  crew and crew couch weight and balance. 

The Service Module SPS usable propellant of 38,500 pounds and the  S-V 
boostel. capabi l i ty  of 65,000 pounds i s  consistent w i t h  t h e  requirement6 defined 
by I C 5 K  !:emorandm I?-P and VE-VM-65-16, dated 5 February 1965 and S C  Technical 
Heport - Task MSC/STL A-20 - Apollo Mission SA501-3300-6~1-RC~ NAS9-2938, 
d a t e d  20 February 1965. 
of propellant. 

The R E  for t h e  C/M and S/M have full capacity loading 

The Launch Escape Vehicle Sunnnary, page 6 ,  presents t h e  LFV abort configura- 
The LIB i s  bal las ted t o  8200 pounds which results In a center of gravl ty  t ion.  

of  X, 1122.8 for t h e  LEV at  LEV burnout. 

In addition to t h e  weight versus center of gravi ty  and i n e r t i a  curves i n  
Section 5 A .  curves representing weight versus the  SI’S gimbal angles i n  t h e  
and X-2 planes, and the true gimbal angle f r o m t h e  X axis during SPS burning 
a r e  a lso included. 

X-Y 

The U M  weight u t i l i z e d  i n  t h i s  report  is 21,500 pounds per the  above 
noted MSFC memorandum and t h e  I S C  Technical Report. 
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SPACECRAFT 017/020 

COMMAND MOMTLE 

COMMAND MODULE 

Weight Empty 

Structure  ( Incl .  Ballast )+b 
Stabi l iza t ion  & Control 

S&C Equipment 
Mechanical Platform 1 n s t l . H  

Guidance & Navigation (GFE) 
Environmental Control 
E a r t h  Recovery 
Instrumentation (Incl.  42.2 GFE) 
E lec t r i ca l  Power 
Reaction Control 
Communications 
Displaya & Control8 

10703.3 

5369.0 
1100.0 

190.0 
910.0 

430-0 
401.0 
??3 i 8 
274.7 

1677.8 
306.0 
346 3 
204 7 

Useful Load 296.7 

Reaction Control Propellant 270.0 
Environmental Control (Incl.  10.0 Cooling Water) 26.7 

TOTAL COMMAND MODULE 11m. 0 

;:Af t  h e a t  shield L/D ba l l a r t  

(130 pounds). 

(133 p o w ) .  
W’latform ballast conaistent with at tenuat ion s t r u t s  dosign requirements 

7 
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SPACECRAFT 017/020 

WEIGHT S m  T STA- 

SERVICE MODULE 

SERVICE MODULE 

Weight h p t y  

Structure  
Environmental Control 
Instrumentation (Incl.  25.5 GFE) 
U e c t r i c a l  Power 
Service Propulsion 
Reaction Control 

Useful Load 

Fluid Residuals 
Usable Fluids 

8081.0 

2451 0 
105.0 
145.0 
1655.0 
3136.0 
589.0 

722.0 
1397 -0 

2ll9.0 

TOTAL SERVICE MODULE 10200.0 

8 
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\ , / /  

SPACECRAFT 017/020 

WEZGHT SUMMARY STATEMEN? 

LAUNCH BCAPE SYSTEM 

LAUNCH ESCAl'E SYSTEM 

Struc ture  
Tower and Insulat ion 
Escape Motor Skirt and Insulation 
Canard 
Q-Ball and Attachments ( I n c l .  25.0 GFE) 

Separation Provisions 
Ballast 
Propulsion 

Escape Motor 
j e t t i s o n  Xotor 
P i t c h  Motor 

E lec t r i ca l  Power 
CM Boost Protective Cover 

1527.0 
437 - 0 
231.0 
829.0 
30.0 

15.0 
654.0 

5U0 0 
4826.0 
535.0 
49.0 

55.0 
539.0 

TOTAL LAUNCH ISCAPE SYSlXM 

SPACECRAFT 017/020 

WEIIDHT'SUMlURY STATPIB3T 

8200.0 

Struc ture  
Basic Body Structure  
Secondary Structure  

Insulat ion 
Separation Provisions and Attachments 
E lec t r i ca l  Provisions 

TOTAL ADAP'I'E3 

3350.0 
3070.0 

280.0 
20.0 

360.0 
70.0 

~~ 

3800.0 

r9 
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.-- 

SPACECRAFT 017/020 

GOVERNMENT FURNISHED EQUIPMENT 

COMMAND MODULE 

Guidance and Navigation 
Instrumentation - R&D 

PAM/F'M/FM Package 
Gas Chromatograph 
Commutator (3) 
Survival VHF Beacon/Transciever 
Calibrator and Timer 
Cameras (2) 
Camera Control Box 
Timing P u l s e  Generator 
Battery 

SEXVICE MODULE 

Instrumentation - R&D 
PAM/FM/FM Package 

LAUNCH ESCAPE SYSTEM 

l ' Q l '  B a l l  

TOTAL GOVERNMENT FURNISHED E Q U I W T  

430 0 
u 2 . 2  

16.0 
9.5 
9.0 
5.2 
5.0 

40.0 
7 n  

2.5 
52.0 

2." 

25.5 
25.5 

25 .O 

622.7 

19 
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